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(54)CnOCOB M3rOTOBJIEHW51 HEMHEPOB 
(57) Abstract: 

Hcnojib30Dannc: o6pa6oTKa Mera/uioB ^aaAeimeM, b tiacTHOcni, o6pa6oTKa mctoaom xojioahoh 
ruiacriTMecKOtt ^e<J)opManwM. Cymjiocrb w3o6peTeHMH: vraroTaanvroajoT adc ^erajiH - Tpy6y u o6ono*iKy W3 
MaTcpnanoB c paaraiHHbtM npeAenoM ynpyrocTH. Co6npaioT ynoMHiryTbie rryreM y ct aiio hkh Tpy6bi b 

o6anouKy c 3a3opoM. nocae cGopKM nnacrwHecKOH A«t*>PMauwM noAocpraioT A^a/ib, rororoBneHHyio W3 
i^eTajuia c MCHbnmM npeAenoM yrrpyrocTH. 2 un. 



Description [OnHcajmc H3o6peTcnii*iI: 



W3o6pereime otuocmtch k xojioahoh o6pa6oTKe MeTajuiou ruiacTimcuutM j;e4>opMMpoBanMeM h mokct 6wTb 
Hcnojib3onano r HanpnMcp, n/in iraroTouneHun nennepos a*ih uyuimflpoo uiTaHJ^oBbix He<}>THHbix Hacocoo. 

W3aecTen cnoco6 w3roToaneHun neftnepon. com auto Koropowy TOHKOcrcHHan Tpy6a DCxaonHCTCH b 
o6onoHKy c 3a3opoM |1| Mtxpy Hapymnofi noBepxnocTbio Tpy6w m HHyTperaiew nonepxHocrbJO ooqjioukm 
UMeercn 3a3op. 

HeAOCTaTKOM npHBeACKiioro cnoco6a nonnercn iiajinuwe 3a3opa Mtmpy Tpy6oH m o6ohoukoh, npMBo^jro;ero 
K CHMKeiDno JKecTKOCTM neftjtepa, a u HCKOTopbtx cnyMa«x, iianpiXMcp, npn w3roronneiaiM mtrritxiApOD 

HC(jrrHHbLK Hacocoo JS3 jiemiepoo, 3aoop 3Hamrrenbao cHHaaer ksmcctbo nocneAyron^ew onepauHH 
ynponHemiH BHyTpeHHefl nooepXHOCXn uMJiiiHnpa aaoTwpoBaHncM. 

W3BCCTCH cnoco6 MDroTooneiawi neriHepoB, connacHO KOTopoMy napy»Hyx> noBepxHoexb Tpy6br n 
BHyrpcHHKiK) noocpxitocTb ooano^nof H3r0TaBJiwBaj0T koioticckhmh |2| Hc^ocTaTKOM BbnueonncaHHoro 
cnoco6a nnrmercn to, mto oh cnownbiM b ocyinecTarieHKii. GnomnocTb npeAcraBJiHeT H3rxrroaneiuie 
conpnraeMbix noBepxHocren h6o Tpe6yerca crporo cor/iacoeaxb oAHoociiocTb kohmmcckom BHyrpeHHeH 

nOBepXHOCTM 060JIOHKM C KOICWMeCKOH IiapyJKHOM nO BepXHOCTblO Tpy6bi. 

TaK«e H3Becrren cnoco6 m3potob/ichmh /icKHCpoB, coryiacHO KoropoMy nocne c6opKH Tpy6bi c ooqaohkom c 
iieKOTopww 3a3opOM no conpnraeMbCM noBepxHocrsTM, neftHep noAnepraxrr aBTO^pcrnpoBanMX) (cM.TaM «e 
crp.38) 131 t. e. roiacTiwecKOH Ae<}>opMaixHw Tpy6bi c ueribio ycrpaHeHHH 3a3opa Me«^y Tpyoow m o6ojiohkoh, 
m o/jHODpeMeimoro ynpoMHeHHSi Tpy6bi. 

HeAOCTaTKOM H3BCCTII0P0 cnoco6a H3ro tobji chmh jrcfoicpoD HBjmercn to, MTO npn cKpenneHHH JiefiHepoB 
nocpeACTBOM nnacrntiecKOM jxetyapYAaiyxu oahow m3 j\crane.Vi nertHepa (oGojio^kh vum TpyGbi), He 
yuMTbiBaiOTCH MexaiomecKne cBoiicTBa MerannoB. hto He no3BOJineT o6ecne*MTb Ka^ecreeHHorx), 
6e33aoopHoro cKpenneKWH Tpy6bi c o6o;iohkoh h, Kan cneACTBwe. npnBonnT k Hii3ROMy KanecTBy M3AejmH n 
uenoM. 

HarrpHMep, npn HsroTOBnennH uwjthhapob He4rTOHbix mraHroBbix Hacocoo H3 cKpenneHHbix jieiteepoB, r^e 
Tpy6a jororaHJi HBaercH M3 BwcoKanerwpoBaHHOM aooTwpyeMOH crann. a o6onouKa H3 HM3Koyrnepo/n*cTOM 
crana, M3-3a BboneyKasaHHoro HeAocraTKa n nponecce a30TnpoBaHiiyi uw/uumpoB W3 3a30pa BbiAejvooTCH 
ra3bi. npeiiHTCTByiocawe HopMajibHOMy nporeKaHMio npoyecca a30THp0BaHHH, b pe3y/ibTaTe uero pe3K0 
B03pacraer spexin a30TwpoBaHH« m cHiuRaeTCH KanecTBo a30TnpoBaHHH noBepxHOCTW uiuiMHApa m Hacoca b 
ue/ioM. 

3a^aMeii HOo6pereHH5i hbjihctcm pa3pa6oTKa cnoco6a H3POToaneHMH jieiiHepon, o6ecneMMBaioiHero 
KauecTBeuHoe 6e33a3opHoe coeA MueHMe Tpy6bi c odoao^koh m noBbuneinie mcctkoctm jiefmepa. 

VKa3aHHbiH TexHH*iccKMM pe3yjibTaT AOCTMraercw tcm, mto npw m 3 potoglti chhm jieHHepa, Bx/noMajtocnero 
M3POTOoneHMe RByx n<rrajjcvi Tpy6bi h o6ono^KW m c6opKM wx Apyr* c npyix)M c 3a30p0M, cornacno 
H3o6pereHHK> njiacnwecKOMy Ae<|>opKatpoBaHMio noAoepraiOT Rtrrsuuj. ii3POTOBJieHHyK> 113 MeTa/uia c 
MCHbDBiM npcACJioM ynpyixJCTM. 

Pe3yJibTaTOM peinemm nocraBJieHHOw 3aA^™ rbjihctch to, mto npw bo3AChctbmm Ha Reranb, 
M3POTOBneitHyK) to MeTajuia c MeHbiuHM npeAeJiOM ynpynocm tiepe3 nee mu B03AewcTByeM na Aerajib c 
6ojibaocM npeAenoM ynpyrxxr™. 

nocne chhthr Harpy 3km b RCTdJiu c MeHbOiHM npeAejiOM ynpyrocTM ocraiOTCH ocTaTOKHbie luiacTHMecKwe 
Ae<J>opMaHHM. a A^anb c oonbiUMM iipe;|cjicjM yiipyrxxmt rrpuvier cboh nepooHawanbiibie pa3Mepbi m 
6e33a3opH0 npujiamer k conps^raeMow iiobcpxhoctm ynpyrow Rerajwi. 

Ha <J»wr. I H3o6pa>tLeii cnoco6 coeniaieioiH jieraiepa. o KoropoM o6onouKa MoroToanena m3 Meraxuia c 
MCHbimiM npeAejiOM ynpyrx>CTM, a Tpy6a M3P0Toanena M3 MeTaruia c 6onbinjiM npeA&noM ynpyrocTM; na 
<|>wt\2 cnoco6 coeAMHeiotyi /leimepa. 13 KoropoM ooojioviKa ii3POTOBjicna 113 Meranjia c 6ojibOiKM npeA^noM 
ynpyrocTM, a Tpy6a M3roTOBneHa M3 MCTa/uia c MCHbiiMM npeAe/ioM ynpyi-ocTM. HeiiHepa M3roTaaaMBaioT 
cneAyroujKM o6pa30M. 

riepDOHauajibiio M3i^oTanriM»ajoT 060/iOMKy 1. riocjie 3aMepa oiryrpei^Hero A MaM ^Tpa oGojio^ikm 1 
o6pa6aTbioajoT no napy>*uiow iioDcpxnocTM Tpy6y 2. o6ecncMMBayi i-apaiiTHpoBajnibui 3a30p ktexAY 
conpRracMUMM nooepxnocTHMii. Iloejie c6opxw o6ojioukm 1 c Tpy6oii 2 jrewnep nocTynaeT na onepanwio 
CKpenneHHH. Cupei incline ocymecTB/mercn nocpcACTBOM AC<|)opMaiiMM oa"ou H3 conpHracMbix A eTarlcu 
o6ojiohkh 1 wjm Tpy6bi 2. fle<t>opMauMio mokho npoooAMTb npn noMouni bwcokmx AawieHMii mhakocth, 
ra3oi3, ciioco6om kobkii. o6k htkh, A«P HOBaim ^ ™™ /vpynix cnoco6oo. 

Ha (Jm-.l noKa3an opyui mo uo3WoxLiibtx BapnaJiTon CKpemiciawi nciinepa. b kotodom oGonoHKa 1 



M3rx>T0QncHa no Merajina c mchuuhm npcftenoM yiipyrocxM, a Tpy6a 2 W3 Mcrajuia c 6ojibimiM npc^cjiOM 
ynpyrocTM. D npuDe^eHHOM cnyuac nnacTHMCCKOM A^opMai^Gi noABepraior o6onowy 1. JJnsi 3topo iia 
MeraruiopeacymeM o6opyAOBaHMii. iianpiiMep. ropiooHTaJibHo-pacrouHOM cTanxe b DeprvnoKHofi 6a6ite 
woAejinn , no ocw craima ycTajianjiwoaioT o6Kaniow micrpyMenT c ^e^opwrnpyiori^uMii pan hk ami 3. B 
cre6enb CTaHKa ycraHaiinMBajoT onpaiJKy 4. Ha KOTopow nocpcflCTBOM inxw<|rra 5 aaKpcn/iKJox jiewHcp. 

riocnc HacTpoMKM A«|)opMWpyoinwx pojuiKOB 3 Ha paoMep MeHbnie HapywHono jjpaMcrpa ooojiohxh (pa3Mcp 
no A«fc°P*»*pyK>nn*M po/THKaM onp^ejtHercH 3KcnepMMeHTa/ibHo, b 3aBMCHM0CTH ot jniaMerpa jieimepa, 
TOJimwHbi ctchok o6ojiovckm 1 ii Tpy6u 2 h MexaiiHMecKHX cbowctb Merajuia) pacKaTHOMy micTpyueiiTy 
coo6u;aJOT epaii^aTenbHoe pjea^mamt V, a zieitHepy nocTynarenbHoc S. BbtnonHHioT imacniMCCKyio 
nc4>opMaixHJO o6o/ioukm 1 h ynpyryw Ae<fropMamao Tpy6bi 2. 

B CBH3H c paanwwHbiMM MexamwecKMMM cBOHCTBaMH MerajmoB o6ojiomrm 1 m Tpy6bi 2 b o6anoMxe 
npoH30HAyr luiaerHMecKMe AecjwpMauwM, b pe3yji bra-re nero HapymHbrit w BHyTpeHHMM A waweT P w 
yMeHbtnaxcn, a b Tpy6e 2 npowoowAyT ynpyrwe }\v$opi*auyai, rpp nocne chhthji Harpy3RM napawcrpbt 
rpytfbt D03BpaT5rrcw d nepBouauajibaoe nonorceioie, npn otom, npowooflAer 6e33a3opnoe m KauecrBeHHoe 
CKperuieime /lefiwepa. 

Ha (|>nr\ 2 H3o6pamen onioi wo B03MO»Hbix BapHairroB CKpeanemiH jieifHepoB. n KoxopoM o6ojioHKa 1 
H3roToaneHa it3 MeTajma c 6ojibmiiM npeAeJiOM yiipyrocrn. a Tpy6a 2 M3 MeTaona c MCHbiiiMM npeAe/ioM 
ynpyrocTH. 

JlewHep ycraHaBJiMBaiOT Ha npoiWKHOH cTaHOK c ynopoM b npncnoco6jienMe 6 oahmm H3 Topi;eB. B 
OTBepcme Tpy6bi 2 ddoaht onpaBKy 7, na buxoa b KOTopyio BoopauMBaiOT flopH 8. JJopH no napywHOMy 
AwaweTpy BbinojmeH iia pa3Mep 6ojibine pa3Mepa BHyTpeHHcro A^aMerpa xpy6bi 2. Bemraaia namra Aopiia 
8 b oTBepcTMH rpy6w 2. Kan h b npeAbiAyniefci cnyuae, onpeAe/iHercH 3Kcne p wmcht an bno. ripw BKmoneHini 
onpaBKH 7 uoAanw S upomoboaht rmacrsreecKyio ACtfropMauKio xpy6bi 2 m ynpyryio AetJopMaumo o6ojiohkm 1, 
npwBOAOT^ix k 6e33a3opnoMy vl KaMecTBeinioMy CKpenjiemco o6ojioukm 1 c TpySoft 2, ksk h b npcAbiAymeM 
cnyuae. 



Claims (4>opMyjia M3o6percnH*i|: 



Cnoco6 MoroToonaam netniepoB. dk/uomeuoimjim woroTouneioie Tpy6bi m o6ano^xn. c6opKy wx flpyr c ApyroM 
ny-reM ycTaHOBKM Tpy6bi » otfonoMKy c aanopoM w nocneAyiomec n/iacriwecKoc Ae<J>opMvrpODaHwc oahow to 
co6pannwx neTajieH, OT/rutiajomKMCH tcm. mto Tpy6y w o6onoMKy ii3POTanjiKBaiOT to MCTanJiOB c paaHbiM 
npcflcnoM ynpypocTM, a luiacTMMCCKOM Ae^opManjai noflDcpraioT Mtrryjit». TOrorotiuejiuyio to m era/ma c 
MCHbniHM npcACJTOM ynpyrocTM. 



Drawing(s) (McpTCJKHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. J 
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Fig. 2 
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